FUT/MC ZU04/OO12 1< 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



m si a m. : 

Application Number 

§ SI ^ i | : 
Date of Application 

ft §! PJ : 
Applicant(s) 



10-2003-0084934 



2003^ ^^m 27m 

NOV 27, 2003 

Korea Advanced Institute of Science and Techn< 



2004 



05 



3 



20 



*9 



COMMISSIONER 




PRIORITY DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH 
RULE 17.1(A) OR (B) 



BEST AVAILABLE COPY 



10^^84934 ^ o^ }: 2004/5/28 

[gh^Hjsl 0002 
[X1IMXU 2003.11.27 

[1*921 Variant of Lumen Bacteria and Process for Preparing Succinic 

Acid Employing the Same 

[§gojj 

[SSI 6^j»sp|£3! 

3-1998-098866-1 

0|xH§ 

[ CH El 21 3E] 9-2003-0001 18-9 

2003-015686-1 

S^SPI] LEE, SANG YUP ' 

r^eie^^S] 640412-1025515 

305-761 

CHSSSJAI SBiS Sj^SOUftM 212-702 

1^3] KR 
[1TSXU 

[£S2| S^a^ll LEE, SANG JUN 

[^eje^as] 710829-1 121313 

305-330 

[3^1 chss^ai xi ch^ouum 305-604 

1^1 KR 
[01^821^] 

[5|Ef^iaS] i^^gg§,^^i (KRIBB) 

[4,^ Bjs] KCTC 10558BP 



33-1 




10»»D84934 gjf: 2004/5/28 
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l-^r^^-H^iC lactate dehydrogenase) -fi-^XKldhA)^ 3j^-a.A>_ 7 || D -| a]- ^fljr^ 
(pyruvate-formate lyase) -fr^Kpf D# S-^f- ^^a]^ ^^-5)^1, ^Al-*b§- Jl^^S. *$*t?>} 
t=r ^ -M SHIeK ^ Aj- 7 ] ^o]^§ ^7l^^l afl^H *1] 

^r°H 4€- -fi-7l4h§: 71^ ^^^1 ^o.^ JS^JES. ^ 

IE 5 
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+4 ^o]^ w o 1# ^^{Variant of Lumen Bacteria a 

Process for Preparing Succinic Acid Employing the Same} 

5. 1-gr IdhA -fH3*r ^ ^jBl(pMLKO-sacB)^ q-Ej.^ ^o]rf. 

£ 2^ pfl -fr€* r ^ ^)Bl(pMPKO-sacB)^ ^s}-;^ ^-b)-^ ^H^. 
£ ^^n)o> ^ 55E IdhA ^ pfl -fr^r* ^o 1 -( LPK)1 . 

*r M-B^^fl ^o]rq-. 

£ 4fe ^H]<>Ho> ^ ^oj-CLPK)^ ldhA ^ pfI o. A> 
*Mth M-£ Lambda #/v2dIII size marker*, sfl^l 1-3^ PCR product LU1 & KMl(1.5kb)-ir, 31 
° J 4 " 6 ^ PCR P roduct LD2 & KM2(1.7kb)«, 31^ 7-9^ PCR product PU1 & CMl(2.2kb)^-, n 
H 10-12fe PCR product PD2 & CM2(1.6kb)» ^^^rf. 
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<6> Tg-T^o} ^.o> 

fH^3}-J:4i( lactate dehydrogenase) -fr3l*KldhA)£}- ^^*i^-7]H^ 

(pyruvate-forraate lyase) -8-*U*Kpf 1)» 5L*f- 31, ^7]^ t}= 0.7) 

7^ #0.^ ^AIXJ;^ JL^-t^L ^ jjl* ^eJo> ^o]^- g ^ 
7) £<>]^# l7l^o] 2*H*1 tifl^a} ^a*. j^*^ Hj-^o)] ^ ^c]rf. 

<8> 

<9> ^te <y*H ^ o. *j ^ 7 }^^ 4 

33: ^(biochemical)^ qxjro] ^j^g.^ ^Tfl 

. >8#^*1 ^ ^^(renewable resource)^: o]^> Jli 0]^^ - 

*l^g-\+3-7 r ^ ^*^HH - ^71 nfl^ofl «fl:£tt ^ 
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-g-^M ^#*>€(biomass) 0.5.^-3 <«-&*H <$<H tfl^ 0^7} ^]^^ o_S, 

<n> ^^-^ ^oflAi, ^AjrCsuccinic acid)^r <fl**H-S 5L±.*\ , ^ 

^^7H, 71 E|- ^-71^1-^ ^Sfl ^ ZL t}<£^ ol'^^ 7 >^^^^^ 

<12> ^fs^ ^x^) tfltb 1938^ ^--f-(Lockwood) ^o) « A>s1 

-g- ^miFusar/um mart/DMr °]-8-*H ^S-^-B) 18%^ ^-§:S. ^^1^ 3J-8- to^> 

aJ^s)^ rz. ^, ^UJialH^^ ^^Hel^#^li {Succinivibrio dextrinosolvens) , 
3*) £.3.^ ^ a] icTfl vi] ^(Fibrobacter succinogenes) , ^ # e> w.s)-a1 ofl^( 

Ruminococcus f lave faci ens) 4**l3r ^7l^j *1^#<>] rflA>^- ^ 

^ ^Khl- 30.^ JiJlSlsa^CZeikus. Annu. Rev. Microbiol., 

34:423-464, 1980). ZL o]^ j sf^^ o]a)-s).b}-^ €^fl*H] 3. £.#.03.^ ^ ^i<2}- 

Anaerobiospir ilium succiniciproducens)%: A^}^-^ , ^r^^-^-S. -fr-g-tt ^-B- ^r^S. 
^ ^*Rr S^fe J±:a£)*l &&T}(David et al., Int. J. Syst . Bacteriol., 26:498-504, 
1976). ^^HS-hH^.^^^ ^A]ujAlH^^l^ ^cfl ^7l^o] nl^^-o]7l m^- 

ofl, °m °]-§-*H ^^M: ^*rfe ^JL^^^r *i^<*fl i^D^S. ^7Hl7> 1: 
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^5L£ 7fl^°]4. ^ A>-g-s) fe tfl^-g-o] nl^^fr ^7)^ tifl^o. 

-^tb *!-§-<>] til^Jl, U]^ A]-^6)l <^ ^J^sflcq ^tH=. x£$o] ojrf. 

<14> o)2\j$. rg^-jr 7H#*}7] $)*H, ^ofl rflSfl 7M«A) -fM^ ±£ 

^r°l ^^plo]- 4? ttUMannheimia succiniciproducens 55E)7> 7fl^-s|^c}-. zl^l}- #7] 
■S^fe 7|)D] Af ) « ^A^g. ^^ 7 ] uj)£-6|| f oj<2}o} r^a. o. 7l A> 

<15> ^5g f ^AIAJ. ^AV^. ^2-^ tfl^^jl tflSflA^ 6)e| ^aflA^ ^.Jl^ B}-7> & 

4. ifl^r^ ^ ^r^JL4i( lactate dehydrogenase S^S}-^- -B-^^>^r ^^w. 

•ti:-7l]nlAV ^-«flJid5i(pyruvate-formate lyase)* 3*3 "Sr-^- -H-^^>7]- ^-^3^^, «j 7l ^ 2^ ofH 

4^-, 4*1 ^lS^ojg. w}^ ^1<£ ^Jl» feS-(Vemuri et. al.. J. Ind. 

Microbiol. Biotechnol., 28:325-332, 2002)°] w>7> &o_4-, <^3i«l -*<§-*HM ^-cf^ 

°i pyruvate carboxylase, phosphoenol pyruvate carboxylase, pyruvate carboxykinase, malic 
enzyme ^ 1^541 SL^f,}*), ^a]a> aJaj.^ ^oj ^ ]7> j^sjo} ^^(Vemuri et al . , 
Appl. Environ. Microbiol., 68:1715-27, 2002; Millard et al . , Appl . Environ. Microbiol., 
62:1808-10, 1996; Chao and Liao, Appl. Environ. Microbiol., 59:4261-5, 1993; Stols and 
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Donnelly, Appl. Environ. Microbiol., 63:2695-701, 1997). o]^ -rr^Ar* tfl^g-^- 

ifLTjfi ^^oXrunen bacteria)^ Actinobacillus sp.^- Anaerobiospir ilium sp. ^ 

J&JLSH ^i-KChatterjee et al., Appl. Environ. Microbiol., 67:148-154. 
2001), tflJfL^ ^-Bfl^o>^ ptsG -fr#* r » 7}x)jl °X*\ tfl^o) ;g_o_<q. 



°H, ^ ^*m-a: ^>1sRr ^* 7fl^>7] <a^ic 

^« ^H|o1ti1o> 4? ttUMannheimia succiniciproducens 55E) 

*5h 7fl D l^> $ 2^ 444 -^Hr «ol^ (iKl0BfteA/a 

SP. LPK)7> M*MH ^Al^ JL^S. Q&fcz ^<£^JL ^^7)] 



^3 ^ ^^r, ^7H S^HM tf^ ^-71^ AjAj^ grO.^ ^Aj 
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<20> sfr 7 ) rgA^7] ^ *H , ^ *H]b^ ^xj. lactate 

dehydrogenase)* ia^Rr -R-^i^-(ldhA)^- ^li^jMAj- $^)Jl^( pyruvate- formate 
lyase)* iS^SRr -B-^>(pfl)7> ?$7)q tj-€- -fM-*K8r 7^ 

*1 ^^M: i^ss. ^*Kr JMJ* -f-^ ^-^Sjo]- ^o]^^- ^^-t}-. 

<2i> ^ofl #o^ t ^-7] j=l^ ^E^ay ^SMpJo} ^{Mannheiaia sp.), ^B|^ 

4^^^ MAct/nobac/JJus sp.) ^ <3^HSw><>l.£^3zJel# ^ (Anaerobiospiri 1 lum s?.)SL 
3. 5*1)*) a^s)^ w}^^, ^oln}o> ^{Mannheimia sp.)^ ^ 

*l ^^^1 JL±§-5L3, ^SRr ^^^"Jl tJ^°1 ^^.S. "S: &i=r. 

<22> ^-a, SE^, ^H^Or MMannheimia sp.), ^ici^e^ MAct/nobaci J Jus 

sp.) ^ °Ho^wMjLi3qe|-§- MAnaerob/osp/r/JJum sp.)£-5. ^€ -S^fe ^f- 

^ ^ v ^]^°> ^ 1H^s|-Jl^( lactate dehydrogenase)* S^SHr -fr3l*r(ldhA) 

^ s)-f-w.A>-7flnl^V ^rSflJr^(pyruvate-formate lyase)* 3L^*>fe -fj-;*l*Kpf D* ^-M^l^ ^ 

^7}^ 2^HH *W -fM-Shfr T]^ ^^^1 &<L^ ^Al^ ^*Rr 
<23> ^ ^ofl rtj.^. J=L^ «l-B))&|o}. ^O]^-^ ^^^H 5&<>H, #71 ldhA $-#X}S>\- pfl 

-fr^r^ tf*^ ^^(homologous recombination)^ £|Sfl ^s]^ f^^-S ^> 

^ jflal, #7l ^flS^ £<gjg ldhA -B-^7>* S^Kr -H"^7> S^^jE] ^ 
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7] ^% ldhA -B-^>» ittt Sl€r^B]fe pMLKO-sacBolJL, ^7) p fl JfrQ 

*>» JEH^fe -f}-3l*> S^B^ pMPKO-sacB'?] ^ ^ 

< 24 > SE ^. ) ldhA -B-^^l-* Sf-*Kr iH^E] pMLKO-sacB ^ 

pfl 5.^>fe- -fr^V JE^Bl P MPKO-sacB# afl^tf. 

<25> £3 a. #SjM*l°V 4r ttUMannheimia succinic /producers 55E)^ ldhA 

^ pfl -a-^^>7V ^H^a} ^ LPK {Mannheimia sp. LPK, KCTC 10558BP) 3^* 

^ ^^Hr #7|]» iWfe ^Kl^ ^S«o Vl ^# ^tt^. 
<27> £ig6j| ^A]A>o} afla^cfl flo^ f ^71^ O]^^ ^ /5 c- 

°l-g-*H S^«Hr 3* ^9-°-^ % ^ to, #7] «fl<#£r ^ -8-71^ 
^AlAVuVo] A^^SJ^ ^^JL^ ^%SL3. § ^ 5^^, £ ^ UflOj^g. 35~45°C^ ^5.^ 

6.0-7.5^ pH<>lH ojAVsj.^ g,- o]a>5J-^s. 5c^>^. ^. 7 ]» 0.1~0.4wm^ -fi-^JLS. 
%-§r ^ O.S. § ^ &i=h 



<28> flo^, o]^ -g-O^ #7} -f^H ^ 21^7]- ^a^s)t>1 

<29> ^ tii^] o}- 3} <£^9l #n°)v)o} 4=- 55E( 
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Mannheimia succiniciproducens 55E) iHr 2 ! ^3^] ^t^jjLE], £Ia}. iH^2riL±:( lactate 
dehydrogenase) -fr^r^r ^-t^^IH^ £.*q s^Cpyruvate-formate lyase) -B-^^>^1 ldhA 
■fr^r^r pfl -8-#*r» ^ ^ 7 flo^ -fr^S o.^^ ^ o]-§-*H ^ 

^]o]d]6]. ^ 55E(Mannneimia succiniciproducens 55E)£} -n-^^H-H IL^f ^l^'^-o.S.^ t&o]-g- 
^» **N-5S**. at #71 *)l*Ha SH^fe q-^ 7^ ^a] 

Jil^JEsL ^*HsRr ^ ^-Ol^tf. % 7 \ Jl^iS ^*Hr X| fl- u^^g. # 

*fl°l D l d r # WUMannheimia sp. LPK)S. ^^-Jl, 2003^ 26^*1-5. ^] 7l^-7l^ 
^-^^^(KRIBB) -B-^V^aCTC, tfltt^l^- tfl^^Al -H-^^ 524i^)oll 7 ]t 

'KCTC 10558BP'S 7]^%t).. 
<30> ^o]nlo> 4? L PK Wfe S-^^l ^o1b]o> ^ ^{Mannheimia 

succiniciproducens 55E, KCTC 0769BP)£}- ^-o] , *^7]-$, zl^-^ , ^-7>( r od) 
SS^eH (cocobacilli) $o.S.a^ ifl^i^Xendospore)* ^*>*1 Sfe 7>*1 
^, ^7l^6j)Ai ^Al^-t- ^AJ-^. ^ o^rf Aj- 7 ] 30-50 ^rJE^^^Ai ^^o] 

Ejuj., ^^aJ^te^. 39' C olj7 f 6.0-7.5^ pIPg^HH a^oI ^sqq., s)^^ pHfe 6.5<=>1 
^. 

<31> ^ ^ofl ^o^, #71 ^7]^ S^^: 0]^^ ^/5E^ °l-g-*M ^Aj^ 

^ ^ SU^-h ^o]7l ^A^ olA>^^ # A}-g-£H S^j^ 

^ ?H 7># yJ-^W. 
<32> ^ 7 13 M-S" °l#2r^ iE^r ^dti* 0.1-0. 4wm, « r lM 0 .2~0.3wm, 7># w> 

IH^MI^ 0.25wm^ -B-^S. ^#*H S^SlZL, Jl7)2} s^-g- a>^ s o.5~1.0wm, 
*>7flfe 0.7-0.8wm, 7 r # w}^-S>7ll^- 0.75wm£} a^^tf. wfl°<H1 
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*r *fl*m 5EJE^ ^£7} ^2)*>7)]^ 5-60g/LolaL, 7>^ «>^^> 

Tllfe 20g/L<>H, Hfl^ 35-45X:, ^^Mfe 38-41T;, 7 r # w>^^7l)^ 39"C^ ^51^, 
6.0-7.5, 4^*>7fl^ 6.3-6.7, 7}# n}^^)^ 6 .5^ pH S^HH ^^tj-. 

^1 ^a]^)6)]a^ nv^o] D ] 0 > ^{Mannheimia sp.) Ir^^-J:^ 
(lactate dehydrogenase )# 3.^^}-^ -rr^KldhA) 5 ^ 3i)^-ti.Al : -7flT3|X[- §§fl J:^. 
(pyruvate-formate lyase)* S^Sj-b -rr#*Kpf 1)# ^o^^s. t\~%-, o]^. 

°]-£-*H ^1*8: -H^-JES ^^Hr l^tr* ^a1^>^o.t4, M 
Actinobacillus sp.), ^H^KI^^e^ 4f (Anaerobiospir ilium sp.) ^ rf^- ^.^ «v 

* *)]s*Hr ^ <*\x\ ^TiHH *H| $£<>H ^tt- 

*\) 2±JL$; v}^ ^(Lee et al . , Bioprocess Biosyst. Eng., 26: 63-7, 2003; Lee et al., 
Appl. Microbiol. Biotechnol., 58:663-8, 2002; Lee et al., Biotechnol. Lett., 25:111-4, 
2003, Lee et al., Appl. Microbiol. Biotechnol., 54:23-7, 2000; Lee et al . , Biotechnol. 
Bioeng., 72:41-8, 2001), -fr^Cwhey), CSL(corn steep liguor) ^ ^3^4 tfe. nfl^» a> 
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3-f4, *7}i*fi«£(fed-batch culture), ^(continuous culture) ^ 4<£^- 

^TIHH &$$\ *1*J^ 7 r *l *H 9X°]*\ ?H4. 

<36>^H l: SLU; ^^JL^riartate dehydrogenase) £-?UT-<?1 ldM -S-^tQ- ^^^1e1 
(pMLKO-sacB)-ej ^ 

<37> £a> ^^Ji^C lactate dehydrogenase) -R-^^>^1 ldhA -fr^*}* TflS^ 

(horaologous recombination) ^^-^-S. ^^-7l ^H, -R-£7r SL^B) (gene replacement 
vector)* 4w4 ^1 *H*H*rS$4. 

^i, tH^M^M 4=- 55E ^(KCTC 0769BP)£j Tfl^- DNA« ^SLS. Sj-JL, *\<£}£ 

PstlSLS. %t£ts}JL, o}^. pUC18(New England Biolabs, Inc., Beverly, Mass.H] 3E«g*H 
PUC18-L1* ^l^^rf. 

<39> AJ^i&S: 1: 5' -CAGTGAAGGAGCTCCGTAACGCATCCGCCG (^^H LS i) 

<40> a^^J: 2 : 5' -CTTTAT(XMTCTtXAGGCGGTTTCCAAAA ( = eMt»1 LP1) 

<41> ^ ^r-g-, &n°)u] °r # 55E 7\]¥ DNA« ^SLS. 0>}JL, Z}7] a^wJ^L 34 4 

^ ^^H» A}-g-*H p C R# <£°m PCR ATinflTTTOg ^^>JL, o] 

» ^71 pUC18-H^l J&S^H PUC18-L1-L21- afl^-^uK 
<42> Ai^jr 3: 5 - -GTACTGTAMCTG€AGCTTTCATAGTTAG€ ( = eM*l LP2) 
<43> a^i^J: 4: 5 - -6€CGAMGTCMGCTTGCCGT(X7rTTAGTG (£^o]d] LH2) 
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<44> pUC4K(Pharmacia, Freiburg, Germany)* Pstl^-S. *I3:«H , 7KW-°1^] ^ -fr^lm 
J*stI°S. ^#tr pUC18-Ll-L2sq- -g-^-A]^ pUC18-Ll-KmR-L2# ^1^51^. Sad 
pUC18-Ll-KmR-L2°fl * r 7] ^<£^Jl 5^ 4HJ«H Xbal ^^^» n>s.^rf. 

<45> a^i&S: 5: 5 - -TCTAGAAGCT 1) 

<46> pKmobsacBCSchafer et al . , Gene 145:69-73, 1994.)* -s}JL, f^y) *\<gi£3L 6 

4 7^1 HbKM* ol-g-^}^ pcr# ^^tb T=f-S-, ^€ ^^>J7, ol§ #71 

A ti^r AZwI 31^3^ *>eH pMLKO-sacBl- ^^^(S i). 

<47> ^<gT£;§: 6: 5' -GCTCTAGA(XTTCTATCGCCTTCTTGACG SXF) 
<48> >|«t^lJ: 7: 5' -GCTCTAGAGGCTACAAAATC ACGGGCGTC (l^^n] SXR) 

<49>^>H1 2 : gj^A>- 7fl p]A> ^-gftjL^iCpvruvate-formate lvase) -fr&xW pfl -fj-gUV 
(pMPKO-sacB)^ M 

<50> s)-f-ti.^-7fln]A]- ^-sfl Jidi (pyruvat e-f ormat e lyase) -R-^^r^ pfl TflS 

^■(homologous recombination) ^-£.5. 4"^^r7l , -fr^^> JHL^e-) ( gen e replacement 

vector)* c}|-4 *ll $t}. 
<5i> ^*j t pKmobsacBS v}3L, *>7l A}<gi£;§. 8^ 9^) HeH 11 !* A]~g-sH pcR^g- 

^*8tr <?H*l PCR ^^>ZL, o]^- p UC19(Stratagene Cloning 

Systems. La Jolla, Calif. H pUC19-sacB# *fl ^tf-SX 4. 

<52> A^wlJr 8: 5' -AGCGGATCCCCTTCTATCGCCTTCTTGACG ( = e r °H SBG) 
<53> ^"I^J: 9: 5' -GTCCTX:AGGGCTACAAAATCACGGGCGTC (Se-l-o]^ S PR) 
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<54> i?HfloHo} ^ 55E 5^51 t)]^- DNA« '^lAS * r :a, *>7] ^^J: 104 n<q s^o] 

*1* A}-g-«H PCR* £^21 PCR ^^flfjl; ^hs. ^ 

P UC19-sacB3q- -§-"t*H pUC19-sacB-pf 1* ^is^t}.. 
<55> Aj^iflar 10: 5' -^ATGGCGGATCCAGGTACGCTGATTTCGAT (H^H^ pBi) 
<56> a^^s i 1: 5 - -CAAGGATCCAAC GGATAAAGCTTTTATTAT C^eM^ PB2) 
<57> tSt^f *fl^ *#*}» <&7) pACYC184(New England Biolabs, Inc., 

Beverly, Mass.)* ^-2.3. %}5L, x\<£v\3L 12^- 13^) = e}-o]o|-§- °)-8-«H PCR* ^r*3 
* 4*. ^"71 PCR SmallLS- *&SfciL, ^no7 IS ^^j. p uC19-sacB-pf 1^ -g-^ 

«H, pMPKO-sacBl- ^l^W^ (5. 2). 
<58> ^liflJ: 12: 5' H^CXiAGCCCGGGGTTTAAGGGCACCAATAA ctr) 
<59> ^giSJL 13: 5' -CT(XA(X:CCCGGGCITTGCG CCGAATAAAT (H.ej-o]^ CTF) 



<60> 3: ?T-gflolPlol- ^ LPK *^s* 

<61> s 3^ ^o!p1o> ^ 55E ^3 IdhA £ pfl ^^41 ^ol^( LPK )» 
^ 4^* i+^Nl 

<62> ^]o]p]o}. 4* 55E LB-^ 3 ^(i0g/^ ^iESl Luria-Bertani 

*] 10mH 12AR> «i)<£*r$m. LB-#^^ q*fl*J|*1 lOOraH 

1% ^#*H 200rpm 37 1C ^ »fl <&7} *] cf. 
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<63> of 4 - 5 Al^ 0 D7> 0.2-0.3 ^JE7 r 5)^, o]^^. 4t: 4000rpm 10£- 

*H >*fl3L« ^*}£t}. ^ JL> rc 1Q% W ^#(giycerol) *^ 200ml.o 

S 4£« tfA] 4*0 , 4000rpm, 10S- S^S. *HJ*bJ*M ^§}^cf. 

"l^. 10% 434* -M 200irt^a ^^a. 4rj> 4 000rpm, lOmin 

<64> o)^) a}*, ^ 44*1 i $ 2 4M o.^> s^b] pMLKO-sacB « 

pMPKO-sacB# l.8kV, 25 pF, 200ohms^) 2: £^3. ^^BSI^o]^ 

(electroporation)* ^WS^. &7}^^, LB-#JML& ^*fl*H*l 1ml* 7>*M 2 00rpm 37 
"C *H<&7)<$X\ lA]#^o> ufl«£s r £t].. 

<65> UB^* »**[5W"M4i(Km)^ , J?**E 25^g/ml ^ KMM* 

(Cm)^ 6. Wirt]* ^--fr-ft LB-#^-S^ Jl^]tifl^Hl 3E«*H, 37t:<HH 48*1 

*3.i-l7 r o]^ JZxKdouble crossover) 1 ?} <iH\i #^xfl7l £)Sf], °1^* 

Km(25//g/ml) £^ Cm(6.8/*g/ml)» D"8-tr LB-^3.S^(100g/ 4 ^as.^* f-Rrtb 

Luria-Bertani «fl*])«fl*]ofl S^Kstreaking)^^. 24 *]:?KM| cj-A] ^ 

-8-71 **WS«H 5S .u|(^ol^) # ^a|X| 7 > ^NHfl LB-glucose <a?*)l*fl*HH 

Bfl^Jl, q<9« wa ^ f a.*(Rochelle)fi1 ^(Rochelle et al . , FEMS Microbiol . 
Lett., 100:59-66, 1992)* -§--g-SH Tfl^r DNA(genomic DNA)« -g-B]*}^. #7] jg.^ 



<66> 



<67> 
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»]¥ DNA» PCR* ^-*, PCR *>§•* ^7) , ldM 

*W pfl *#7}^ ^ <W* ^*>^4 . 
<68> IdhA -R-^H ^ ^-^1^71 ^*H, ^"71^ ^-o] 2 #£] PCR* -r^^SttJ-. -f 

#7] ^^1^ Tfl^- DNA» ^£.3. is}7) i4<4 150) 3ej.o]^s. o] .§-£}. 

PCR* ^*}5acK 
<69> A^^i^ 14: 5' -GACGTTTCCCGTTGAATATGGC (Hef^H KM1) 
<?o> A^i^jr 15: 5' -CATTGAGGCGTAT TATCAGGAAAC ( = ^H LU1) 

<7i> 4*^^, ^-71 ^o]^ 7]]i=- DNA# ^ f a-^^ 163}. 17^ ^ej-ol^ 

» °l-8-*H PCR* 
<72> A^ajj: 16: 5' -GCAGTTTCATTTGATGCTCGATG (H.eJ-°H KM2) 
<73> Ai<gi£j- 17: 5' -CCTCTTACGATGACGCATCTTTCC (HBj-oH LD2) 

<74> # 7 ] PCR ojo^ 4 ^7l<^^H ^ 5L7l(1.5kb)S IdhA 

*3**>^ ^^^» ^-ci^t} (£4). 
^ plf.^AH ^oJJHfr ^-oi^>7l $I*H. ^714 2^ PCR* -f^, 

#7] ^O]^ 7j]^ DNA# ^^^.S. *}JL, *>7] A^^J: 183)- 19^ H^l^t ^-g-^ct} p CR 

* ^r*3*}524. 

<76> a^wJJ: is: 5' -GGTGGTATATCCAGTGATTTTITTCTCCAT (HsH^ CM1) 
<77> A^igjr 19: 5' -CTTTGCAACATTATGG TATGTATTGCCG ( = eH^ PUD 

<78> #7] ^o]^^ ^ DNA# o. s ^j), -5>7l A-l^J: 202}- 21^1 ^sfo]^ 

» °l-§-^H PCR* ^*3*>^c]-. 
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<79> Ait^jr 20: 5' -TACTGCGATGAGTGGCAGGGCGGGGCGTAA ' (HeM ^ CM2) 
<80> 21: 5' -CCCCAGCATGTGCAAATCTTCGTCAC ( = 5}-oM PD2) 

<8i> # 7 ] 3^.^ pgr #-§-oJH aV-§-#^ ;g #7l<§^H ^ 37l(1.5kb)S. pfl 

^^Jf* ^]*}5W (5L 4). J£ 4^1 5a<=>H, m^t Lambda ff/ndUI a^s 
1-3^ PCR LU1 & KMl(1.5kb)^r, ^11 4-6^ PCR LD2 & KM2(1.7kb)«, 
7-9^ PCR PU1 & CMl(2.2kb)*, ell^l 10-12^ PCR PD2 & CM2(1.6kb)* M-B^rf. 
^ ldbA ^-£r 14 ^-o^ LU1 ^1- KM1£] PCRSj ^3f#o] i >5kb 

-§-A]ofl a^^s i 6 si). 170) h^-o]^ LD2 3)- KM2 ^ PCR ^#0] i.7kbS 
x}^ ZLSlJl, pfl A^t^ i 8 19^ ^o|p} pui 3}. 

CMl^ PCR ^2j.#ol 2.2kbS <£H*1ZI, ^aH a^^s 203f 21^ =^o]^ PD2 ji}- CM2^ PCR 
1.6kbS o.S. z^o) ^-o^o} j£ 3^ sa^c^ 

«»> ^"71 *)]^He1 ^1^, ^ idhA ^ pfl -n-^^>7l- €<£3 nl^olpjo]- ^ 

^olnlo} ^ LPUMannhe/m/a sp. LPK)^. 2003\i 11-g 26^^ ^-^l lJ-7] 

^ tR^^-«3^Q(KRIBB) -B-^A>^«S(KCTC, tfltb 1 ?!^- tfl^^-^A] -*a^ 
52^^)^] 7]^Jl 'KCTC 10558BP'S. 7]^<%t\.. 

<84> ^AH1 4 : ol^^ 7 > ^ 713:^ £[-6fl A^ ^M.A^ 

<85> Aj- 7 ] ^Ajo,] 3^^ ^H*! 0 } ^ LPK o^ ^-J:^^- ^0>^.7l ^*H, o]A>^.^ 

JL ^7H ^ *H Wfl 0 ^>^l, ^S.^-Bi ^A>£)^ ^-g-Aj-^-O. ^^cg^ 
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<86> 20g/L^ 5g/L^ 5g/L^ i£^ft, 3g/L^ K 2 HP0 4 , lg/LS] 

NaCl, lg/L^ (NH 4 ) 2 S0 4 , 0.2g/L^ CaCl 2 - 2H 2 0, 0.2g/L^ MgCl 2 -6H 2 0 ^ 10g/L^ MgC0 3 5- 
^ «fl*] lOOmfl* ^l^Kn, o]o)) ^7>^« ^<a^ t^g-, ^o] D ]o> ^ LPK1: 

<87> o]o] t 20g/L^ 5 g/L^ 5g/L^ JlS.^#-§-, 3g/L^ K2HP0 4 , lg/L^ 

NaCl, 5g/L^ (NH4) 2 S0 4 , 0.2g/L^ CaCl 2 -2H 2 0, 0.2g/L^ MgCl 2 - 6H 2 0 ^ 5g/L^ Na 2 C0 3 S. ^ 
€ ^-wfl^ ufl^l 0.9LS 2.5L^ wfl^ofl ^^L, 100m^ #w1)<£€ nlWir 3^ t^g-, 39t: 
^ ^rS.^ pH 6.5^ S^HI ^7>^# 0.25wm^ -fr^r-<L5. ufl^ ^ 

*r34. Wfl 0 ^ Hfl^HM^ Hfl^l- ^#j^J7, o^g.^ 41^, ^XIXJ;, 

(spectrophotometer, Ultraspec 3000, Pharmacia Biotech. , Sweden)* ^-g^M ^^§>J1, ufl 
*W 5Lim ^4R>, 5151^, ?l 7^m^ <$^r HPLCCAminex HPX-87H column, 

Bio-Rad, USA)S.a^ 5) £ A]^--g- zf-zj- Bfl <£a] z>6j| tq^ ^|S^JE.(#), 

^^r(O), 7^1^(0) ^ ^-tr(A)^ M-E^tf-. 

<88> 5. 5^lAi Ji^-O], UA) J}*) Hfloj: ^cj) SS^o} 20g/L<>l&JI, ^ 

^£^r 17.2g/L°l5a*=r. oHl rtj-s. ^gx^ ^(^Aj^ ^*l*>iSj <£/^5L^ SLJE^S] 
°J0£ 81%°1&3L, ^AV^ Jf^jAj-AjC^Aj^ A]z>)^ 1.23g/L/hol^cf 

<89> .g. DV-sflolu]c»> ^ LPK# °l^>2rfeS. ^71^ yfl<£sH ^s.§> 
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«fl<#*M ^«Hr ^^^^ ^"ir^^H 37)1 ^5)^0.^, ^a-^/i-ii^ HI 

-ir^H^- 40.7: IS. ^-§-0] p]o) ^aIa}-^- ^ 



7 r s! ^HtII sa°H, <>l^«- ^3 7l#£r «>^^T €*H°i ^H, oH ^*fl t 
^ ^7} 3H 6>y ^ tg*}^- 3Jo]r}. tr)-^, ^ ^^o] tt^- 3 

iH^^Jl^C lactate dehydrogenase)* ^^^-^ -rr3l*KldhA)£r ^ ^1^-7]] n] # £-ts|)J:dL 
(pyruvate-formate lyase)* ia^Kr -R-#*Kpf 1)7} flji, ^713 uf^ o_ 

71^ Ti^ ^^r*] ®o_t&*\ Ji^ss. ^*Rr J^-fr ^ «VEflelo> w| 

^ ^71 i£o]-g-^- ^71^ *1 tifl^o} JH^S ^^V# *j|2:i5Rr 

^ ^cfl ^71^ ^1- ol-g-^H ^^l^r-i- <*3#*Hr ^Bfl^ ^ofl 

^ ±& °i^r ^Jl^^ *^^* ^7)*}o_3. ^t]^. + ^ Mvy o}^^ t 
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^ ^ E W°H 3# 1:^M-Jl4:( lactate dehydrogenase)* iS^SRr ldhA) 4 

2)-f-«.^-7fln]AV ^-«fljL^(pyruvate-formate lyase)* ia^fe -fH8l*Kpf 1)7} ^ 
, ^7]^ ^d\}*\ 4-g- »^ ^^x] ^ro.^ ^aia># J^vg ^-i- 

2] 

*fll*J4| *H*1, -8-71 ^ ^HI^Hr ^o1p}o> MMannheimia sp.), ^Bj^w>^s)^ 
MActinobacjJIus sp.) ^ ^Hii.wW^^xjiq.g. MAnaerobiospir ilium sp.)°.3. 

3] 

^ 2 *^1 ^-7] ^ «Hl^Rr ^o]n]6> ^{Mannheimia sp.) Jf- 

3 .2.3. ^ «>Bfle]o]- l£o)^. 

I^n 1 ^ 4] 

*l|r* *fl*l *fl3*J- ^ <Hi^ tb ^] $a<>H, #7] -M *}3|B)o}fe tfs. ^-7]^ ^9^*> 
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5] 

^*M*1<>V MMannhelaia sp.), ^ e] :twH3 MAct/nobacIJ/us sp.) ^ SH<H3.u r 
o]^^5t)^# ^{Anaerobiospiri Hum sp.)-£-S. ^€ 5-<HH e-^ ^-E)]ejo> ^-^s 

W 3J-£r iH^3}-JL:£i( lactate dehydrogenase) -1- -rr^KldhA)^ ^-f-tf-^]:-7fln]^ 

^J^Cpyruvate-formate lyase)* S^*}^- -R-^^>(pfl)# ^^a]^ ^e-e)^., ^ 7 ]^ 

4* 7^ ^S}*] ^O.^ ^AlAV* 7|^^ s^jj 

6] 

»]5^<=1) floH, ^-71 ldhA -fr^L^ pfl -B-^^ (homologous 

recombination)^] ^ ^83fe- ^3°-^. ^-^1 ^b]] e) o|- ^o]^-^o) ^^j-^ 

[^nTO 7] 

91°]*], ldhA -fi-3l*r» -B-^} ja^e) ^ 
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[3t^ 81 

*I)7W # 7 ] ldhA -j^*}* S^SHf- -f}-#*> m^E^ pMLKO-sacB°l 

JL > ^€ Pfl -fr^*}* S^-tr 13^1 pMPKO-sacB^l ^-^^.S S>fe 

9] 

ldhA -B-^^l-* 3E^-SKf ^r&x} pMLKO-sacB. 

10] 

pfl -n-^^f* S^^fe -Jf^l*} JH^B) pMPKO-sacB. 

11) 

i?>^]o1p]o]- ^ 55E(Mann/ie/m/a succiniciproducens 55E, KCTC 0769BP)^1 ldhA -fi- # 
pfl -fr3l*>7> ^H*la> ^ LPK(#anflAe//!7/a sp. LPK, KCTC 10558BP). 

l^** 12] 
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13 W 13] 

^12^1 $1°]*], °l#3^i: §?/5Efe *Jdfci» o]-g-§>^ S^^fe 

14] 

^12^1 5^1, #71 Bfl^ ^ -^7l#^ ^3*1 ^AlA>n>o] 
15] 

*f|123N &<>H t afl^ 35-45 1:^ 6.0-7.5^ pH^l^ ^1^^-^ SE-^- o]#-^-^ 

i#*Hr *7l» 0.1~0.4wm^ ^^Ai ^ ^a]a> 

[$T^ 16] 

*l]llU-^ ^>^olnlo> ^ L?UMannheimia sp. LPK, KCTC 10558BP) ^7]^ 
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17] 

*H161M| &<>H, ^7)^ ol-ttsj-^ ^/5Efe ^» °l-g-*M S^Hr ^$SL3- 



is] 

*lll6lH fl^W, #7] Ufl^ t^-S. ^Ej*) ^O.^ ^AJAV^O] -fl^fe ^tgl£ 
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0 2 4 6 8 10 12 14 
Time (h) 



<110> Korea Advanced Institute of Science and Technology <120> Variant of Lumen Bacteria and Process 
for Preparing Succinic Acid Employing the Same <130> P03-316 <160> 21 <170> Kopatentln 

1.71 <210> 1 <211> 30 <212> DNA <213> Artificial Sequence <220> <223> Primer LSI <400> 
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cagtgaagga gctccgtaac gcatccgccg 

DNA <213> Artificial Sequence <220> <223> 

30 <210> 3 <211> 30 <212> DNA <213> 

gtactgtaaa ctgcagcttt catagttagc 

DNA <213> Artificial Sequence <220> <223> 

30 <210> 5 <211> 10 <212> DNA <213> 

tctagaagct 

DNA <213> Artificial Sequence <220> <223> 

29 <210> 7 <211> 29 <212> DNA <213> 
gctctagagg ctacaaaatc acgggcgtc 

DNA <213> Artificial Sequence <220> <223> 

30 <210> 9 <211> 30 <212> DNA <213> 
gtcctgcagg gctacaaaat cacgggcgtc 

DNA <213> Artificial Sequence <220> <223> 

30 <210> 11 <211> 30 <212> DNA <213> 

caaggatcca acggataaag cttttattat 

DNA <213> Artificial Sequence <220> <223> 

30 <210> 13 <211> 30 <212> DNA <213> 

ctcgagcccc gggctttgcg ccgaataaat 

DNA <213> Artificial Sequence <220> <223> 

22 <210> 15 <211> 24 <212> DNA <213> 
cattgaggcg tattatcagg aaac 

DNA <213> Artificial Sequence <220> <223> 

23 <210> 17 <211> 24 <212> DNA <213> 
cctcttacga tgacgcatct ttcc 



2004/5/28 

30 <210> 2 <211> 30 <212> 
Primer LP1 <400> 2 ctttatcgaa tctgcaggcg gtttccaaaa 
Artificial Sequence <220> <223> Primer LP2 <400> 3 

30 <210> 4 <211> 30 <212> 
Primer LH2 <400> 4 gccgaaagtc aagcttgccg tcgtttagtg 
Artificial Sequence <220> <223> Linker 1 <400> 5 

10 <210> 6 <211> 29 <212> 
Primer SXF <400> 6 gctctagacc ttctatcgcc ttcttgacg 
Artificial Sequence <220> <223> Primer SXR <400> 7 

29 <210> 8 <211> 30 <212> 
Primer SBG <400> 8 agcggatccc cttctatcgc cttcttgacg 
Artificial Sequence <220> <223> Primer SPR <400> 9 

30 <210> 10 <211> 30 <212: 
Prmer PB1 <400> 10 catggcggat ccaggtacgc tgatttcgat 

Artificial Sequence <220> <223> Primer PB2 <400> 1 

30 <210> 12 <211> 30 <212: 
Primer CTR <400> 12 ctcgagcccg gggtttaagg gcaccaataa 
Artificial Sequence <220> <223> Primer CTF <400> ] 

30 <210> 14 <211> 22 <212: 
Primer KM1 <400> 14 gacgtttccc gttgaatatg gc 
Artificial Sequence <220> <223> Primer LU1 <400> 1 

24 <210> 16 <211> 23 <212: 
Primer KM2 <400> 16 gcagtttcat ttgatgctcg atg 
Artificial Sequence <220> <223> Primer LD2 <400> ] 

24 <210> 18 <211> 30 <212: 
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DNA <213> Artificial Sequence <220> <223> 
30 <210> 19 <211> 28 <212> DNA <213> 
ctttgcaaca ttatggtatg tattgccg 
DNA <213> Artificial Sequence <220> <223> 
30 <210> 21 <211> 26 <212> DNA <213> 
21 ccccagcatg tgcaaatctt cgtcac 



2004/5/28 

Primer Oil <400> 18 ggtggtatat ccagtgattt ttttctccat 
Artificial Sequence <220> <223> Primer PU1 <400> 1 

28 <210> 20 <211> 30 <212: 
Primer CM2 <400> 20 tactgcgatg agtggcaggg cggggcgtaa 
Art if icial Sequence <220> <223> Primer PD2 <400> 

26 
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BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF THE DEPOSIT 
OQ? MICROORGANISMS FOB THE PURPOSE OF PATENT PROCEDURE 

INTERNATIONAL FORM 

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 

issued pursuant to Rule 7.1 

TO : LEE; Sang Yup 

Korea Advanced Institute of Science and Technology, 
#373-1, Kuseang-doag, Yuseong-gu, Daejeon 305-701, 
Republic of Korea 



I . IDENTIFICATION OF THE MICROORGANISM 


Identification reference given by the 
DEPOSITOR: 

Mannhcimia «p» JJPK 


Accession nurnber given by the 
INTERNATIONAL DEPOSITARY 
AUTHORITY: 

KCTC 1055SBP 


n. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 


The nricroorganisrn identified under I above was 
[ x ] a scientific description 
[ ] a proposed taxonomic designation 
(Mark with a cross where applicable) 


accompanied by: 


DI. RECEIPT AND ACCEPTANCE 1 


This International Depositary Authority accepts the microorganism identified under I above, 
which was received by it on November 26 2003. 


IV. RECEIPT OF REQUEST FOR CONVERSION j 


The nucroorganism identified under I above was received by this Internationa] Depositary 
Authority on and a request to convert the original deposit to a deposit 
under the Budapest Treaty was received by it on 


V. INTERNATIONAL DEPOSITARY AUTHORITY 


Name: Korean Collection for Type Cultures 

Address: Korea Research Institute of 
Bioscience and Biotechnology 
(KRDBB) 

#52, Oun-dong, Yusong-ku, 
Taejon 305-333, 
Republic of Korea 


Signature(s) of person(s) having the power 
to represent the International Depositary 
Authority of authorized officials): 

PARK^Pong-Ha, Director 
Date: November 28 2003 


Form BP/4 (KCTC Ftxrm 17) 


sole pege 
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^-tffl «]-Bllelo> ^o]^ ^ o]s- o] -§-■!!- Tfl^fHHVariant of Rumen 

Bacteria and Process for Preparing Succinic Acid Employing the Same} 

<110> Korea Advanced Institute of Science and Technology <120> Variant 
of Rumen Bacteria and Process for Preparing Succinic Acid Employing 
the Same <130> P03-316 <160> 21 <170> Kopatehtln 1.71 <210> 1 < 
21 1> 30 <212> DNA <213> Art i f icial Sequence <220> <223> Primer 
LS1 <400> 1 cagtgaagga gctccgtaac gcatccgccg 

30 <210> 2 <211> 30 <212> DNA <213> Artificial Sequence <220> < 
223> Primer LP1 <400> 2 ctttatcgaa tctgcaggcg gtttccaaaa 



^^p030084934 m^ gJtf: 2004/5/28 

30 <210> 3 <211> 30 <212> DNA <213> Art i f icial Sequence <220> < 

223> Primer LP2 <400> 3 gtactgtaaa ctgcagcttt catagttagc 

30 <210> 4 <211> 30 <212> DNA <213> Art if icial Sequence <220> < 

223> Primer LH2 <400> 4 gccgaaagtc aagcttgccg tcgtttagtg 

30 <210> 5 <211> 10 <212> DNA <213> Artificial Sequence <220> < 

223> Linker 1 <400> 5 tctagaagct 

10 <210> 6 <211> 29 <212> DNA <213> Art if icial Sequence <220> < 
223> Primer SXF <400> 6 gctctagacc ttctatcgcc ttcttgacg 
29 <210> 7 <211> 29 <212> DNA <213> Art if icial Sequence <220> < 
223> Primer SXR <400> 7 gctctagagg ctacaaaatc acgggcgtc 

29 <210> 8 <211> 30 <212> DNA <213> Ar t i f i c i a I Sequence <220> < 
223> Primer SBG <400> 8 agcggatccc cttctatcgc cttcttgacg 

30 <210> 9 <211> 30 <212> DNA <213> Ar t i f i c i a I Sequence <220> < 
223> Primer SPR <400> 9 gtcctgcagg gctacaaaat cacgggcgtc 

30 <210> 10 <211> 30 <212> DNA <213> Art i f icial Sequence <220> 

<223> Prmer PB1 <400> 10 catggcggat ccaggtacgc tgatttcgat 

30 <210> 11 <211> 30 <212> DNA <213> Artificial Sequence <220> 

<223> Primer PB2 <400> 11 caaggatcca acggataaag cttttattat 

30 <210> 12 <211> 30 <212> DNA <213> Artificial Sequence <220> 

<223> Primer CTR <400> 12 ctcgagcccg gggtttaagg gcaccaataa 

30 <210> 13 <211> 30 <212> DNA <213> Art i f icial Sequence <220> 
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<223> Primer CTF <400> 13 ctcgagcccc gggctttgcg ccgaataaat 

30 <210> 14 <211> 22 <212> DNA <213> Artificial Sequence <220> 

<223> Primer KM1 <400> 14 gacgtttccc gttgaatatg gc 

22 <210> 15 <211> 24 <212> DNA <213> Ar t i f i c i a I Sequence <220> 
<223> Primer LU1 <400> 15 cattgaggcg tattatcagg aaac 

24 <210> 16 <211> 23 <212> DNA <213> Ar t i f i c i a I Sequence <220> 
<223> Primer KM2 <4O0> 16 gcagtttcat ttgatgctcg atg 

23 <210> 17 <211> 24 <212> DNA <213> Art i f icial Sequence <220> 
<223> Primer LD2 <400> 17 cctcttacga tgacgcatct ttcc 

24 <210> 18 <211> 30 <212> DNA <213> Art i f icial Sequence <220> 
<223> Primer CM1 <400> 18 ggtggtatat ccagtgattt ttttctccat 

30 <210> 19 <211> 28 <212> DNA <213> Ar t i f i c i a I Sequence <220> 

<223> Primer PU1 <400> 19 ctttgcaaca ttatggtatg tattgccg 

28 <210> 20 <211> 30 <212> DNA <213> Art i f icial Sequence <220> 

<223> Primer CM2 <400> 20 tactgcgatg agtggcaggg cggggcgtaa 

30 <210> 21 <211> 26 <212> DNA <213> Art i f icial Sequence <220> 

<223> Primer PD2 <400> 21 ccccagcatg tgcaaatctt cgtcac 

26 
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